This paper represents the investigation on the response of symmetric laminated composite plate. In this paper, an attempt is made to study the Buckling characteristics of a laminated composite plates, using layer wise HSDT.
INTRODUCTION
Laminated composites with continuous fibres are widely being used in various engineering fields, such as aeronautical and aerospace industry, marine, aviation, civil, sport, as well as in other fields of modern technology and other applications. They are preferred due to their characteristics like, high stiffness to weight ratio, excellent fatigue strength, high energy absorption, self damping capacity, high strength to weight ratio, low weight, resistances to electrochemical corrosion and good resistance to corrosive agents, capable of being engineered according to requirements. It is a challenging task, to find the accurate prediction of the response characteristics of composite structures. Hence, it is necessary to analyze the buckling characteristics of laminated composite plates.
In the present paper, the displacement model is developed using the Layer wise HSDT. The equations of motion are derived using the principle of virtual work. The solutions are obtained using Navier's method. Later buckling characteristics are determined using Layer wise HSDT. Finally, the accuracy of the proposed theory is verified based on the results available.
THEORETICAL FORMULATION AND DEVELOPMENT OF LAYERWISE HSDT
There has been a considerable progress in understanding behaviour of composite laminates. It is noticed that, anisotropic multilayered structures posses transverse discontinuous mechanical properties and higher transverse shear and transverse normal stress deformability. In order to model materials with such behaviour, two different approaches have aroused, they are equivalent single-layer theories (ESL) and layerwise theories (LWT). In order to overcome the limitations of CLPT and FSDT, Higher-order Shear Deformation Theories (HSDT), which involve higherorder terms in Taylor's expansion of the displacements in the thickness coordinate were developed. These models can disregard shear correction factors and give more accurate and stable transverse shear stresses. It is noticed that, LWT models have some advantages over the conventional 3D models. First, they allow independent in-plane and through the thickness interpolation, the element stiffness matrix can be computed much faster. Second, even the volume of input data is reduced, LWT are capable of achieving the same level of solution accuracy, as a conventional 3D models. Since, all quantities should be referred to a single coordinate system; it is needed to establish transformation relations among stresses and strains, in global system to the corresponding quantities in material (local) coordinate system.
Displacement Field
The constitutive matrix in global coordinate system will then be of the form: 
BUCKLING ANALYSIS OF LAMINATED COMPOSITE PLATES BASED ON LAYERWISE HSDT
Buckling in structures is due to in-plane loads, represented by mechanical and thermal loads. Buckling is one of the major modes of failure of laminated structures and it is necessary to predict the critical load of the structural component, for the easy replacement with good load bearing capacity. The objective of buckling analysis, is to determine the critical buckling load. The buckled configuration exhibits the structure, when the in-plane load exceeds its critical buckling load and leads to instability. Hence, the effect of thickness ratio, aspect ratio and modulus ratio on the buckling of laminated composite plates are investigated
NAVIER SOLUTION USING HIGHER-ORDER DISPLACEMENT MODEL BASED ON LAYERWISE THEORY
In the Navier method, the displacements are expanded in a double Fourier series, in terms of unknown parameters.
The choice of the trigonometric functions in the series is restricted to those which satisfy the boundary conditions of the problem. Substitution of the displacement expansions in the governing equations, results in an invertible set of algebraic equations, among the parameters of the displacement expansion.
The simply supported boundary conditions for the higher-order shear deformation theory are: 
RESULTS
The following material properties are considered for laminated composite plates to perform the analysis.
Material: Graphite Epoxy
Young's Modulus: E 1 =25 Gpa,E 2 =1Gpa 
CONCLUSIONS
A Layer wise higher order shear deformation theory, is successfully developed for the Buckling analysis of laminated composite plates. Many problems are solved covering different features of laminated composites, such as ply orientations aspect ratio, thickness ratio and loading etc. The analysis has verified that, the present LHSDT is capable to predict the buckling response of laminated composite plates, as that of the other theories. It has been shown that, the effects of side-to-thickness ratio, aspect ratio, modular ratio play an important on non-dimensional buckling loads of laminated composite plates. The information derived from the study can help designers in choosing a particular side-to-thickness ratio, aspect ratio, modulus ratio in the material for designing a laminated composite plate.
